The top three causes of mortality in the Hong Kong Chinese population are cancer, ischaemic heart disease, and stroke. 1 Although there are no comprehensive data on the incidence or prevalence of chronic diseases, isolated studies have shown that between 1980-89, the number of hospital admissions for acute myocardial infarction and ischaemic heart disease rose despite a slow decline in ischaemic heart disease mortality 2 ; the age truncated prevalence of diabetes mellitus for age 30-64 years has risen from 7.5% 3 to 8.7% over a period of five years (1990) (1991) (1992) (1993) (1994) (1995) 
(E D Janus et al, 3rd
International Diabetes Federation Western Pacific Regional Congress, Hong Kong, 1996) ; and the age specific hip fracture rates among subjects aged 70-79 years (as an indicator of osteoporosis) has increased from 224 in men and 173 per 100 000 in women in 1966, to 307 in men and 505 in women in 1989. 4 The role of dietary factors as risk factors for these chronic diseases have been described. These include the association between antioxidants and cancer and ischaemic heart disease [5] [6] [7] [8] ; dietary lipids and ischaemic heart disease 9 ; intake of cations (sodium and potassium) and hypertension (ischaemic heart disease and stroke) 10 11 ; calcium, sodium and protein intake and osteoporosis 4 ; obesity and diabetes (with associated hypertension, ischaemic heart disease). 12 Therefore it would be of interest to report the dietary intake and practices of the Hong Kong Chinese population, to compare it with other populations where the pattern of chronic diseases may be diVerent, and to form a basis for future public health recommendations with regard to prevention of these diseases. Currently dietary data are only confined to children 13 and the elderly, 14 and no information is available for the adult population as a whole. A survey of dietary intake and practices was carried out to investigate some of these issues.
Methods
The dietary survey was conducted as part of a territory wide cardiovascular risk factor study in ethnic Chinese, from October 1995-May 1996. Subjects were contacted by random telephone survey, and invited to one of the hospitals for physical examination and blood tests. Dietary assessment was carried out consecutively on those who attended until more than 100 subjects in each 10 year age and sex groups from <34 years to >55 years were recruited. The response rate for telephone interview was approximately 80%, and of those approximately 40% attended for blood tests and anthropometric measurements. The attendees closely matched the overall Hong Kong population, as there was no diVerence in age distribution or socioeconomic characteristics between subjects attending for laboratory tests, those who participated in the telephone interview, and the population as a whole as described in the 1996 Hong Kong by census. The age distribution was also similar between the three geographical regions of Hong Kong. A detailed description of the sample for the territory wide cardiovascular risk factor study has been published elsewhere. 15 A subset of 1010 consecutive attendees had the dietary interview. No significant diVerences in physical or laboratory parameters were noted between subjects from the three geographical regions (Hong Kong Island, Kowloon, and New Territories) and between those who received the dietary assessment and those who did not. The overall cardiovascular risk factor study included 2900 attendees aged 25-74 years of whom 1010 underwent dietary assessment. The mean age of the study sample was 45.6 years (SD 11.7), range 24-74 years.
Dietary assessment was carried out using a food frequency questionnaire, the validity of which had been examined elsewhere. 16 This consists of items in the following seven categories; bread/pasta/rice (16 items); vegetables (63 items); fruits (26 items); meat (39 items)/fish (31 items)/eggs (5 items); beverages (37 items); dimsum/snacks (39 items); soups (10 items); and oil/salt/sauces. Items chosen were those most frequently consumed, based on previous local surveys where subjects described their dietary intake, 14 17 and were identical with some items of the questionnaire used in the Australian Chinese Dietary Survey. 18 Wherever possible, subjects were told before the visit that a survey on a week's diet would be carried out and were advised to make a brief record at home to help the interview. On the day of the interview, each subject was asked to complete the questionnaire-the food item, the size of each portion, the frequency of consumption on a daily and weekly basis. Portion size was explained to subjects using a catalogue of pictures of individual food portions developed by one of the authors (SSFL). Data were crossed checked by examining the dietary pattern (for example, if meals were missed) to see if it corresponded to the number of times staple foods such as rice or noodles were consumed over a one week period. The amount of cooking oil was estimated according to the method of preparing diVerent foods: 0.2 tablespoon for steaming fish or stir frying half a portion of vegetables, and one tablespoon for stir frying one portion of vegetables or one portion of meat. The type of oil used was also recorded to allow estimation of the quantity of fat used in cooking. Quantification of nutrients was carried out using food tables for Hong Kong were compiled from McCance and Widdowson, 19 and two food tables used in China published by Zhongshan University (1991) 20 and the Insti- (27) 64 (20) 78 (26) 67 (26) 78 (30) 60 ( (13) 33 (12) 39 (13) x 37 (13) (21) 115 (23) 222 (22) tute of Health of the Chinese Medical Science Institute. 21 Sodium and potassium intake were assessed from urinary output measurements, using estimates derived from spot urine sodium/ creatinine and potassium/creatinine ratios. Although 24 hour urine collections were not available, the 24 hour output may be estimated from spot urine sodium/creatinine and potassium/creatinine ratios assuming a male to female ratio in 24 hour creatinine excretion of 4:3, a 24 hour urine volume of 1200 ml, and mean spot urine creatinine concentrations of 12 mmol/l in men and 9 mmol/l in women. The estimated 24 hour output of sodium and potassium was multiplied by 1.05 to allow for 5% faecal and skin loss. 22 Estimates from urinary excretion were used as the values calculated from food tables were much lower for both sodium and potassium. 16 Dietary practice was assessed using a questionnaire from the Singapore dietary survey of 1993. 23 This consisted of information regarding place of taking meals, types of cooking oil used, types of fat spread on bread, avoidance of fat in meats or skin from poultry, types of milk used, frequency of consumption of eggs, and deep fried foods.
DiVerences in nutrient density (nutrient per mJ) with age and sex were tested for statistical significance using a one way analysis of variance. Nutrient density values are used because the absolute nutrient intake will be proportional to the total calorie intake, which varies with age and sex. Therefore nutrient density would be more appropriate in examining age and sex related diVerences in nutrient intake. The nutrient density follows a normal distribution. Duncan's test was used to test the diVerence between any two groups. No confounders were taken into account in the one way analysis of variance. Data from the Singaporean Food Consumption Study 23 and the Australian Food and Nutrition Survey 1993 24 were used for comparison. The 2 test was used in comparing the dietary practices in Hong Kong Chinese with those from the Singapore and the Australian survey. Table 1 shows the mean 24 hour nutrient intake by age and sex. Overall, men had higher intakes of energy, and higher nutrient density of vitamin D, monounsaturated fatty acids (MUFA) and cholesterol compared with women, while the nutrient density for protein, vitamins A, Bs, C, E, calcium, iron, copper, polyunsaturated fatty acids (PUFA) was lower. For both sexes, age related decrease in intake of energy, protein, the B vitamins, vitamin D, zinc, copper, the fatty acids, cholesterol and percentage of total calorie from fat was observed, while the intakes of vitamin C, sodium, potassium, and percentage of total calorie from carbohydrates increased with age. Alcohol intake was not included in this table because only 10% of the population consume alcohol regularly (5.1% on 1-3 days/week and 4.8%>4 days/week; 1.7% consume 100-200 g of ethanol per week; 1.7% above 200 g per week. Table 2 shows the percentage of men and women meeting the criteria for lipid intake optimum for cardiovascular health. 25 These are: fat percentage <30% of total calories; KEY POINTS
Results
x Although dietary intake patterns are satisfactory with regard to cardiovascular health, there is room for improvement in chronic disease prevention by decreasing salt consumption, increasing calcium intake, and promoting the awareness of the health value of fibre. x Comparisons of dietary practices and nutrient intake in Australians and Singaporeans may be useful in explaining the diVerences in ischaemic heart disease incidence between the diVerent populations.
saturated fatty acid <10% of total energy; cholesterol <300 mg. Overall, approximately 50% of the population had a cholesterol intake of <300 mg, and 60% had a fat intake of <30% of total energy, while the percentage of energy from saturated fats was <10% in 85% of the subjects. However, 78% of the subjects had an estimated sodium intake >2300 mg, a value above which sodium has been shown to be significantly related to the slope of blood pressure increase with increasing age. 10 (The quantity of sodium and potassium intake per day estimated from the food frequency questionnaire was lower than values estimated from urine output. Mean (SD) values for sodium were 1260 (923) mg for men and 1084 (669) mg for women; values for potassium were 2619 (839) mg for men and 2202 (793) mg for women. The mean values for urinary sodium/ creatinine were 14.3 (SD 22.4) mmol/mmol for men and 17.0 (SD 16.6) mmol/mmol for women; the values for potassium/creatinine were 5.5 (SD 11.7) mmol/mmol for men and 6.8 (SD 4.4) mmol/mmol for women). Table 3 compares the mean intake values for Hong Kong Chinese, Singaporean Chinese, and Australians. Only nutrients with values provided for all three surveys are listed. No statistical analysis is performed as the SD values were not available from some of the other surveys. The fat percentage, saturated fatty acids, the B vitamins, vitamin C, calcium, and potassium appear to be lower in Chinese compared with Australians despite comparable energy intakes, while sodium intake appears to be higher. Table 4 compares the dietary practices between Chinese, Singaporeans, and Australians. For the Singaporeans, findings refer to the whole Singaporean population and include Chinese, Malays, and Indians because the relation between dietary practices and the overall mortality from cardiovascular diseases in the Singaporean population compared with the Hong Kong population will be examined. Those practices showing statistically significant diVerence between the three groups are described below. Compared with Singaporeans, Hong Kong Chinese had more dietary restrictions, and used fast food outlets more. Consumption of wholemeal bread was most prevalent in Australians, followed by Hong 
Discussion
The higher energy intake in men compared with women is to be expected, as part of the energy expenditure will be related to lean body mass, which will be higher in men. Men may also be more physically active. The reduction in energy intake with age is also compatible with the reduction in energy requirement with aging, as a consequence of reduction in basal metabolic rate because of the loss of fat-free mass and reduction in physical activity. 26 With reduction in energy intake, the intake of many micronutrients will be expected to decrease, hence the lower intake in women and with increasing age. There are some exceptions. Even though men have a higher energy intake, vitamin C intake was lower, and the total percentage calorie from protein was also lower. With increasing age, the energy intake and intake of many micronutrients are reduced. However, it has been noted that the age related reduction in energy requirement is not inevitable, wide variations occurring as a result of differences in physical activity and body composition. 26 Moreover, it is uncertain whether micronutrient intake may become inadequate, and it is possible that the nutrient density of micronutrients should be higher with increasing age. 27 In this population, vitamin C intake actually increases with age, together with sodium and potassium.
The urinary cation values are similar to those from previous surveys in the Hong Kong Chinese population 28 and to other Chinese populations in the Intersalt Study. 10 However, there may be day to day variations in cation excretion, so that urinary values will only be an approximate indication of intake. Moreover, as we were unable to collect 24 hour urine samples, the 24 hour cation output had to be estimated from random samples. Therefore the quantification of intake is an approximation only. Nevertheless, it would be expected to be more accurate compared with quantification from a food diary because it is diYcult to quantify salt/sauce added to cooking or at the table. The comparatively high sodium intake in this population compared with Australian data in undesirable because of its contribution to the development of hypertension 10 and associated diseases (stroke, ischaemic heart disease). Thus only 22% of the subjects had an intake <2300 mg. In particular the increasing intake with age may also partly contribute to the increasing prevalence of hypertension with age in this population. The prevalence has been shown to vary from 17% in men and 5% in women in the working population, 28 to 48% in subjects aged 70 years and over. 29 The increasing salt intake may be partly because of the increasing taste threshold with age. 30 However, the eVect of increased salt intake on blood pressure may be partly countered by the increase in potassium intake.
With regard to coronary heart disease, a large proportion of the population are taking a diet regarded as optimal for cardiovascular health. Indeed Hong Kong has one of the lowest age standardised death rates (per 100 000) for cardiovascular diseases in men and women aged 65 years and over, 31 being approximately half that for Singapore and a third of the rate for Australia. Worries about "Westernisation" of the diet appear not to be reflected in death rates for ischaemic heart disease, which are declining. 2 However, hospital admission from ischaemic heart disease is showing a rising trend. This may or may not be because of dietary factors, as it may be a result of hypertension and increasing prevalence of diabetes mellitus in the population. Indeed there seems to be a discrepancy between dietary lipid intake and serum lipid profile. Despite the "ideal" intake, the serum lipid profile is similar to those of some Western populations. 32 The low incidence of coronary heart disease despite a lipid profile similar to populations with much higher disease incidence suggests the presence of "protective" factors, which may be genetic or environmental (including dietary factors).
In relation to bone health, nutritional factors have been associated with increased bone loss with age-low calcium, high sodium, and protein intake. 4 The protein intake in this population is as high as that in Australia. At the same time the sodium intake is higher and the calcium intake is lower. A higher incidence of osteoporosis related fractures in the Chinese compared with Australians, based on nutritional considerations, might be expected. However, the incidence of hip fracture is not higher in Chinese compared with Australians, 4 and indeed is lower than some white populations (for example, Americans). 33 Polymorphism of the vitamin D receptor gene may account for this diVerence, perhaps by increasing fractional calcium absorption or retarding the rate of bone loss among certain ethnic groups who have a high prevalence of the "protective" genetype. 34 Nevertheless, nutritional factors (raising the calcium intake and reducing sodium intake), would help reduce the current incidence of osteoporosis. It has been shown in the local population that calcium supplementation together with increased physical activity increase bone mineral density in elderly women. 35 Various studies suggest an association between anti-oxidant vitamins and cancer. [5] [6] [7] The role of nutrition in the aetiology of cancer in the Hong Kong population is uncertain. Lung cancer is a leading cause of cancer mortality for both men and women in this population despite a much lower smoking prevalence among women of 5%. 36 In epidemiological studies in the Hong Kong population, a diet with higher intakes of fresh fruits, vegetables, and fish seems to ameliorate the risk of lung cancer from environmental smoke or air pollutants. 37 Further studies to define the at risk level of antioxidant vitamin intake associated with cancer in this population would be of interest.
The rising prevalence of diabetes mellitus is of concern, and is probably related to overnutrition. 12 Currently, it is estimated that the prevalence of obesity as defined by a body mass index of >27 kg/m 2 is 10% in men and 14% in women (Ko, et al unpublished data). It is possible that the energy intake is in excess for the amount of physical activity performed in increasing numbers of the population.
The markedly lower milk consumption in Hong Kong Chinese compared with Australians may account for the lower nutrient density of the B vitamins. Neither Hong Kong Chinese nor Singaporeans seem to be as aware of the value of wholemeal bread (or increase fibre intake) as the Australians. There is also less tendency to favour margarine over butter in the Chinese Singaporeans. It is uncertain whether the much higher prevalence of use of coconut/ palm/mixed vegetable oil in the Singaporeans compared with Hong Kong Chinese (who mainly used monosaturated oils), may in part account for the higher serum total and LDL-cholesterol concentrations and the higher coronary heart disease mortality in Singapore compared with Hong Kong. 38 For both men and women aged 65 years and over, the age standardised death rates for Singapore are approximately twice that for Hong Kong. 31 The higher death rates are mainly accounted for by the Indian and Malay population in Singapore, where the rates are up to fourfold higher compared with the Chinese population there. 39 The death rate for ethnic Chinese in Singapore 40 is also higher compared with Chinese in Hong Kong. The higher prevalences of use of coconut/palm/mixed vegetable oil is mainly accounted for by the Malay population (71%) followed by the Chinese (41%) and Indians (28%). 23 Although this survey has many limitations in terms of sample size, sampling method, possibility of bias in informing subjects of a future dietary assessment, and estimation of sodium and potassium intake from urinary values, it gives a reasonable indication of population dietary intake in Hong Kong Chinese. However, strict comparisons with the Australian and Singapore surveys cannot be made because the survey sample characteristics and methods used for quantification were different. For example, three day weighed record was used for quantification in the Singapore survey. For the Hong Kong Chinese population, in terms of cardiovascular health, the current intake patterns for fat, saturated fatty acids, and cholesterol fall within the recommended range for over 50% of the population, although the salt intake is high. A follow up survey in future is required to see if the trend follows Western habits, and to monitor the intake of energy and prevalence of obesity. Increasing calcium intake should be beneficial for bone health, and the public should be made aware that certain leafy green vegetables are a good source of calcium comparable to milk, 41 in addition to soybean products. The beneficial eVects of fibre could be better publicised, and salt consumption could be reduced. Apart from restraint of the use of added salt at the table, the salt content of various food should be displayed to permit the consumer to make an informed choice. More eVective methods such as the food industry gradually reducing the salt content of manufactured foods, thus potentially influencing the mean blood pressure of the population, would have great public health implication in the prevention of chronic diseases.
